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PURPOSE: To easily and surely make possible cascade connection even if a 
high clock frequency is used. 

CONSTITUTION: A start signal is given to a SP I/O buffer 11 from a terminal 
SP1, and pulse width is controlled by a SP control circuit 12. A selection signal 
SEL is given to a selector circuit 1 3, and the data shift direction of a bi- 
directional shift register 14 can be switched. When a direction of shift is the 
other side, a start signal is inputted from a terminal SP2 through a SP I/O 
buffer 15. When shift is performed from the terminal SP1 to the terminal SP2, 
an output from the 38th stage being 2 stages before 40th stage being the last 
stage is outputted from the terminal SP2 as a succeeding input start signal of 
a driver 1 6 for a longer time than one period of a clock signal CLK. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The integrated circuit characterized [ in the integrated circuit which derives the output which 
carries out a sequential shift while answering an input start signal and synchronizing with a clock signal 
from each stage of a shift register ] by cascade connection being possible including a multistage type 
shift register as an input start signal by the side of consecutiveness to an output start signal including 
the start signal generating circuit which answers an output from the preceding paragraph and generates 
an output start signal a period longer than one period of a clock signal rather than the last stage of a 

multistage type shift. register. „ .... ... ^ 

[Claim 2] The integrated circuit according to claim 1 which carries out cascade connection of two or 
more integrated circuits, and is characterized by the ability to operate as one multistage type shift 
register as a whole according to said common clock signal. 

[Claim 3] Said start signal generating circuit is an integrated circuit according to claim 2 characterized 
by including the D flip-flop which the output from the two-step preceding paragraph is given as a data 
input rather than the last stage of said multistage type shift register, and the signal which carried out 
dividing of said clock signal to one half is given as clocked into, and derives said output start signal as 
an output. 

[Claim 4] Said start signal generating circuit is an integrated circuit according to claim 2 characterized 
by including n frequency divider which outputs the signal which carried out dividing of said clock signal 
to 1/n (n is three or more integers), and the D flip-flop which the output from the n step preceding 
paragraph is given as a data input rather than the last stage of said multistage type shift register, and 
the output from n frequency divider is given as clocked into, and derives said input start signal as an 
output. 

[Claim 5] The integrated circuit according to claim 1 characterized by having the start pulse control 
circuit controlled to the pulse width which received said input start signal and suited actuation of a 
multistage type shift register. 

[Claim 6] Said multistage type shift register is an integrated circuit according to claim 1 characterized 
by being the bidirection which can switch the shift direction, 

[Claim 7] The integrated circuit according to claim 6 characterized by driving a liquid crystal display 
component with the output from each stage of said multistage type shift register. 
[Claim 8] The integrated circuit according to claim 1 characterized by including the frequency divider 
which carries out dividing of the clock signal and generates a period longer than said clock signal, and 
the initialization circuit which initializes a frequency divider to a power up. 

[Claim 9] It is the integrated circuit [claim 10] according to claim 8 which said clock signal is stopped 
beyond the period beforehand set to a power up, and is characterized by said initialization circuit 
initializing said frequency divider synchronizing with the oscillation output from an internal oscillator 
circuit including the internal oscillator circuit oscillated with the period of under the idle period of a 
clock signal. Said initialization circuit is an integrated circuit according to claim 8 characterized by 
initializing said frequency divider by power-on-reset actuation using the delay of the start of the charge 
electrical potential difference of a capacitor. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

—[0001] — ™™ ^^^-^ 

[Field of the Invention] In an independent integrated circuit, this invention realizes the shift register 
which has the number of stages of many with difficult implementation by cascade connection, and 
relates to the integrated circuit especially used for actuation of a liquid crystal display component. 
[0002] 

[Description of the Prior Art] From the former, the integrated circuit as shown in drawing 22 is used for 
actuation of a liquid crystal display component, as shown in drawing 23 . Such an integrated circuit 
answers a start pulse (it may be called "SP" for short below), starts actuation, and it derives an output, 
shifting to a target one by one according to a clock signal (it may be called "CLK" for short below). The 
direction of a shift is bidirection and is switched according to a selection signal (it may be called "SEL" 
for short below). 

[0003] The start pulse to one direction of operation is inputted from a terminal SP 1, and is given to the 
SP control circuit 2 from SP I/O (it is called "SPJ/0" for short below) buffer 1. SPJ/O buffer 1 is 
activity-ized by the selector circuit 3 when a selection signal SEL serves as one logical level. When 
SPJ/O buffer 1 is activity-ized, the multistage type 4, for example. 40 steps of bidirectional shift 
registers, derives the output of each stage synchronizing with a clock signal CLK, shifting to a target 
one by one in 1, 2, — , the 39 or 40 directions. When a selection signal SEL is the logical level of another 
side, the bidirectional shift register 4 is switched to hard flow, SPJ/O buffer 5 to which a start pulse is 
given from the other-end child SP 2 will be activity-ized, and one SPJ/O buffer 1 will be in a idle state. 
In the bidirectional shift register 4, 40, 39. — , the stage that derives an output like 2 and 1 come to 
carry out a sequential shift. 

[0004] As a driver 6 as shown in drawing 23 (1) and (2). since the LCD panels 7 and 8 are driven, 
respectively, SPJ/O buffers 1 and 5. the SP control circuit 2, a selector circuit 3, and the bidirectional 
shift register 4 are used. Many signal lines are prepared in a line writing direction and the direction of a 
train, and the LCD panels 7 and 8 display an image by matrix actuation. A driver 6 holds the image data 
for one line, carrying out sequential shift processing of the image data inputted into a serial, and 
performs actuation which outputs all the data for one line to the LCD panels 7 and 8 at parallel. 
[0005] In drawing 23 (1), a driver 6 is arranged to the upper and lower sides of the LCD panel 7. and odd 
number and the data for the even-numbered train of one line are held by the up-and-down driver 6, 
respectively. In drawing 23 (2), the LCD panel 8 is divided into two and the train line of an up-and-down 
partition is independently driven by the driver 6. When the same driver 6 is mounted up and down in 
these cases, the function which enables the change of the shift direction of image data with a selection 
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signal SEL is needed from the relation of the terminal array of the package of an integrated circuit. 
Moreover, the number of stages of the bidirectional shift register 4 is restricted by the package of an 
integrated circuit, the size of a semiconductor chip. etc. although 40 or more are possible. When the 
LCD panels 7 and 8 are highly minute or color display is possible, it is necessary to carry out cascade 
connection of the plurality, to consider as a cascade condition, and to increase the number of stages to 
shift. 

[0006] Drawing 24 shows the SP control circuit 2 of drawing 22 , and the internal configuration of the 
bidirectional shift register 4. In the SP control circuit 2, D flip-flop (it is called "D_F/F" for short below) 
100 is contained. In the bidirectional shift register 4, the output Q of the preceding paragraph is 
connected to Input D, and D_F/F 101-140 to which common connection of the clock CK is made, and 
cascade connection is carried out as a whole over 40 steps is contained. A start pulse is inputted into a 
terminal SP 1 side, and as for a start pulse, pulse width is adjusted by D_F/F100 in the SP control 
circuit 2 when the direction where the output from D_F/F140 of the last stage is drawn at a terminal SP 
2 side is chosen. Synchronizing with a clock signal CLK, the sequential shift of the output from D_F/F 
101-140 in the bidirectional shift register 4 is carried out. 

[0007] Drawing 25 shows actuation of the configuration of drawing 24 . Each D_F/F 100-140 memorizes 
data input D synchronizing with the fall of a clock signal CLK, and derives it as an output Q. If a signal is 
given^to a-terminal-SP=^1-as^a-start^pulse,-the=output^SP=0.Uof--DsE/E1.0 

first clock signal, and will fall at the fall event of the following clock signal. Since actuation of D_F/F is 
slightly overdue from the fall event of a clock signal, at the fall event, the data input of the 1 st step of 
D_F/F101 of the bidirectional shift register 4 is high-level, and it is set to a low level in the fall of the 
following clock. Hereafter, while one clock period shifts at a time one by one, the outputs D1-D40 of 
each stage of D_F/F 101-140 which constitutes the bidirectional shift register 4 change. The output D40 
of D,F/F140 of the last stage is taken out from a terminal SP 2 as a start signal over the driver 6 of 
consecutiveness in the case of carrying out cascade connection of the driver 6. 

[0008] When carrying out cascade connection of the driver 6, wiring to the input terminal SP 1 of the 
consecutive driver 6 from a terminal SP 2 is required, and the input capacitance of a consecutive driver 
and the stray capacity of wiring are added. For this reason, in the consecutive driver 6, a wave becomes 
blunt, and a slash is given and it is easy to come to show it. In the consecutive driver 6, since it Judges 
that an input is high-level when a threshold Vth is exceeded, it is required to be high-level by the start 
of a clock signal CLK so that it may be shown as SP02. If this condition is fulfilled, also in the 
consecutive driver 6, a sequential shift will be carried out and data Dinext will operate as one shift 
register as a whole. 

[0009] The advanced technology which carries out cascade connection of two or more integrated 
circuits, and is operated as one shift register as a whole is indicated by JP,63-53558,B, JP,3-233492,A, 
etc. In JP,63-53558,B, the address of a memory cell is specified one by one with an address counter, 
and actuation of the driver which follows using the carry signal which is the digit riser of a counter is 
started. In the advanced technology of JP,3-233492,A, only the predetermined number of clocks takes 
out a quick output from the preceding paragraph rather than the last stage according to the number of 
dividing of a clock signal. 
[0010] 

[Problem(s) to be Solved by the Invention] With the conventional technique explained by drawing 22 - 
drawing 25 , when carrying out cascade connection of the driver etc., the phenomenon which becomes 
blunt as the wave of the output pulse from the preceding paragraph gives and shows a slash to drawing 
25 arises. If the frequency of a clock signal CLK becomes high, time amount required for a start pulse to 
reach the level beyond a threshold Vth will become short, and possibility that it becomes impossible to 
incorporate will become large at the start event of a clock signal CLK. If the incorporation of a start 
signal is overdue by the driver which follows, it will become impossible to operate the whole as one shift 
register, and normal image display will no longer be performed. When actuation of the LCD panel 7 as 
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especially shown in drawing 23 (1) is accompanied by individual actuation of three-primary^colors R in a 
color picture display, and G and B, a color gap arises and innage quality deteriorates further. 
[001 1] in the advanced technology of JP.63-53558.B or JP,3-233492A the chip size of the semi- 
conductor which power consumption increases according to buildup of an element number, and 
constitutes an integrated circuit also although kicked he is trying to control the timing of an output 
pulse using a counter circuit becomes large, and a cost rise is caused. 

[0012] Moreover, as shown in drawing 26 , when carrying out cascade connection of the device 9 which 
are two or more integrated circuits, it is necessary to give a latch pulse (LP) or a start pulse (SP) to 
juxtaposition to each device 9, and to initialize the dividing condition of the clock signal used within the 
device 9 after the 2nd step in these advanced technology. For this reason, as a device 9, 3 of an input 
terminal, an output terminal, and a latch pulse input terminal terminals are needed for cascade 
connection. It becomes a big burden for many output terminals to be prepared in a device 9, and to 
prepare the input terminal of a latch pulse, since a clock input terminal is also required. Furthermore, 
wiring for supply of a latch pulse makes difficult design of a printed-circuit board etc., processing, and 
actuation. 

[0013] The object of this invention is easy cascade connection, and it is offering the integrated circuit 
which can realize a high speed, a low power, and low cost. 

jflom^ _^ 

[Means for Solving the Problem] In the integrated circuit which derives the output which carries out a 
sequential shift while this invention answers an input start signal including a multistage type shift 
register and synchronizing with a clock signal from each stage of a shift register An output is answered 
from the preceding paragraph rather than the last stage of a multistage type shift register, and the start 
signal generating circuit which generates an output start signal a period longer than one period of a 
clock signal is included. As an input start signal by the side of consecutiveness to an output start signal 
It is the integrated circuit characterized by cascade connection being possible. If this invention is 
followed, rather than the last stage of a multistage type shift register, a start signal generating circuit 
will answer an output from the preceding paragraph, and will generate the output start signal used as the 
input start signal by the side of the consecutiveness in the case of carrying out cascade connection a 
period longer than one period of a clock signal. Since it takes out from the preceding paragraph rather 
than the last stage, when earlier than the output from the last stage, an output start signal can be 
derived. Even if the frequency of a clock signal becomes high and an output wave provincial accent 
becomes longer than clock 1 period by this, start conditions required as an input start signal which 
follows can be fulfilled. 

[0015] Moreover, this invention carries out cascade connection of two or more integrated circuits, and 
is characterized by the ability to operate as one multistage type shift register as a whole according to 
said common clock signal. If this invention is followed, the integrated circuit by which cascade 
connection was carried out will operate as one multistage type shift register as a whole according to a 
common clock signal. Even if there is constraint of the chip size of a semi-conductor, the number of 
terminals of a package, etc. which form an integrated circuit, the shift register of a big number of stages 
is easily realizable using two or more integrated circuits. 

[0016] Moreover, the output from the two-step preceding paragraph is given as a data input rather than 
the last stage of said multistage type shift register, the signal which carried out dividing of said clock 
signal to one half is given as clocked into, and said start signal generating circuit of this invention is 
characterized by including the D flip-flop which derives said output start signal as an output. If this 
invention is followed, rather than the last stage, an output start signal will make the output from the 
two-step preceding paragraph the data input of a D flip-flop, and will be drawn as a signal with the 
amount of two high-level periods of a clock signal. Improvement in the operating characteristic at the 
time of cascade connection can be aimed at without causing the increment in the chip size of a semi- 
conductor, and buildup of power consumption, since an output start signal can be generated with such 
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an easy configuration. 

[0017] Moreover, the start signal generating circuit of this invention is characterized by including n 
frequency divider which outputs the signal which carried out dividing of said clock signal to 1/n (n is 
three or more integers), and the D flip-flop which the output from the n step preceding paragraph is 
given as a data input rather than the last stage of said multistage type shift register, and the output 
from n frequency divider is given as clocked into, and derives said input start signal as an output. If this 
invention is followed, n (n is three or more integers) frequency divider will input a clock signal, and will 
output the signal which carried out dividing of the clock signal to 1/n. The signal by which carried out 
the data input of the output from the n step preceding paragraph, and dividing was carried out to 1/n 
rather than the last stage of a multistage type shift register is given to a D flip-flop as a clock signal, 
and it outputs an output start signal. That is, according to the output from the n step preceding 
paragraph, the output start signal whose period of a clock signal n Is the doubled period high level can 
be outputted. Therefore, improvement in the operating characteristic at the time of concatenation can 
be aimed at. without causing the increment in the chip size of a semi-conductor, and buildup of power 
consumption, since an output start signal can be generated with such an easy configuration. Since the 
output start signal of pulse width long further enough can be generated, normal actuation of the 
multistage type shift register in the driver which follows can be made to perform easily. 
X0018],Moreover,jthisJnvention_receiy.es_saidJnp 

pulse control circuit controlled to the pulse width which suited actuation of a multistage type shift 
register. If this invention is followed, an input start signal will be controlled by the start pulse control 
circuit by the pulse width which suited actuation of a multistage type shift register. Since what is 
necessary is just to lengthen enough, without using pulse width exact as an input start signal, normal 
actuation can be made to perform easily. 

[0019] Moreover, said multistage type shift register of this invention is characterized by being the 
bidirection which can switch the shift direction. If this invention is followed, since a multistage type shift 
register will be the bidirection which can switch the shift direction, the sense of the package as an 
integrated circuit can be chosen suitably, and efficient mounting and efficient wiring can be performed. 
[0020] Moreover, this invention is characterized by driving a liquid crystal display component with the 
output from each stage of said multistage type shift register. If this invention is followed, since a liquid 
crystal display component will be driven with the output from each stage of the multistage type shift 
register of bidirection, on the other hand, a liquid crystal display component reaches, for example, the 
sense is changed into another side, the same integrated circuit is mounted, and connection wiring can 
be performed easily. 

[0021] Moreover, this invention is characterized by including the frequency divider which carries out 
dividing of the clock signal and generates a period longer than said clock signal, and the initialization 
circuit which initializes a frequency divider to a power up. A period longer than the clock signal used for 
a start signal generating circuit if this invention is followed is generated by the frequency divider which 
carries out dividing of the clock signal, and the initialization circuit which initializes a frequency divider to 
a power up is included. Since it is initialized by the power up, even if it carries out cascade connection 
of two or more integrated circuits, a frequency divider can be simultaneously initialized to a power up. 
without connecting the mutual terminal for initialization. Therefore, between the integrated circuits by 
which cascade connection is carried out, actuation of a start signal generating circuit can be 
synchronized certainly, and can be performed. 

[0022] Moreover, said clock signal of this invention is stopped beyond the period beforehand set to a 
power up. and said initialization circuit is characterized by initializing said frequency divider 
synchronizing with the oscillation output from an internal oscillator circuit including the internal 
oscillator circuit oscillated with the period of under the idle period of a clock signal. If this invention is 
followed, a clock signal will be stopped beyond the period beforehand set to a power up. The internal 
oscillator circuit oscillated with the period of under the idle period of a clock signal is included, and 
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initialization of a frequency divider is performed in an initialization circuit synchronizing with the 
oscillation output. By including an internal oscillator circuit, sequence actuation of an initialization circuit 
can be realized and positive initialization can be performed. 

[0023] Moreover, said initialization circuit of this invention is characterized by initializing said frequency 
divider by power~on-reset actuation using the delay of the start of the charge electrical potential 
difference of a capacitor. If this invention is followed, initialization of a frequency divider will be realized 
by the power-on-reset actuation using the delay of the start of the charge electrical potential 
difference of a capacitor. Before the charge of supply voltage, a charge is not stored in a capacitor, but 
with powering on, a charge is stored and terminal voltage starts Positive initialization can be 

performed using the start property of a capacitor. 
[0024] 

[Embodiment of the Invention] Drawing 1 shows the logical construction which one gestalt of operation 
of this invention simplified. An input start signal is given to SPJ/O buffer 11 from a terminal SP 1, and 
pulse width is controlled by the SP control circuit 12. A selection signal SEL is given to a selector 
circuit 13, and the data shift direction of the bidirectional shift register 14 can be switched to it between 
a terminal SP 1 and a terminal SP 2. When the shift direction is one side, an input start signal is inputted 
through SPJ/O buffer 1 1 from a terminal SP 1. When the shift direction is the other side, an input start 

=signaLisJnputted=.through^SP^I/0=buffer— 15Jr:om^a^terminaLSP=2 = , 

[0025] That is, when a selection signal SEL is one logical level as it is the configuration of performing 40 
steps of shifts, data shift in the direction of [ from the 1st step to the 40th step ], and the bidirectional 
shift register 14 is drawn from a terminal SP 2 rather than the 40th step of last stage as an input start 
signal of a driver 16 which the output from the 38th step two steps ago follows. When a selection signal 
SEL is the logical level of another side, data shift from the 40th step in the direction of the 1st step, and 
the output from the 3rd step two steps ago is drawn from a terminal SP 1 rather than the 1 st step of 
last stage as an input start signal of the driver 16 which follows. As an input start signal of the driver 16 
of consecutiveness in the case of carrying out cascade connection of the driver 1 6, when a terminal SP 
2 side turns into an output side, the 38th step of output is drawn, and when a terminal SP 1 side turns 
into an output side, the output from the 3rd step is drawn. 

[0026] Drawing 2 inputs an input start signal from a terminal SP 1 , and shows the electric configuration 
simplified in the case of deriving an output start signal from a terminal SP 2. In the SP control circuit 12. 
D_F/F (it is called "R_F/F" for short below)41, D_F/F42, and R_F/F43 in which a reset terminal is 
prepared are contained. In the bidirectional shift register 14, D_F/F201~240 by which cascade 
connection is carried out over 40 steps are contained, and D_F/F44 which operates as a start signal 
generating circuit further is also contained. 

[0027] A clock signal CLK is given in common to clocked into CK of R_F/F41 and D_F/F 201-240. 
Reset-signal RESET is given to reset input [ of R_F/F41 ] R. The output which reversed the output Q is 
given to data input D of R_F/F41. The output Q of R^F/F41 is given common to clocked into CK of 
D_F/F 42 and 44, and reset input R of R_F/F43. An input start signal is given to data input D of D_F/F42 
from a terminal SP 1. The output Q of D.F/F42 is given to clocked into CK of R.F/F43. Data input D of 
R_F/F43 is fixed high-level. The output Q of R.F/F43 is given to data input D of D.F/F201. Between 
DJF/F 201-240 by which cascade connection is carried out, the output Q by the side of the preceding 
paragraph is given to the input D by the side of the latter part. The 38th step of output D38 of 
D_F/F238 is also given to data input D of D_F/F44. An output start signal is drawn from the output Q of 
D_F/F44 through a terminal SP 2 as an input start signal of the driver 16 which follows. 
[0028] Drawing 3 shows actuation of the configuration of drawing 2 as a timing diagram. If it changes to 
a low level and is supplied to it once reset-signal RESET becomes high-level, the output Q of R^F/F41 
will serve as a low level. Dividing actuation of 1/2 to which the level of an output Q is changed by turns 
for every fall of the following clock signal CLK is performed hereafter, and the dividing clock signal CLK2 
it is twice whose period of this is generated. If an input start signal is inputted into a terminal SP 1 by 2 
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clock periods (2, TCK) at least by the fall of the dividing clock signal CLK2, after an input start signal 
falls, the signal SPinI from the output Q of D_F/F42 will be made high-level to the fall of the following 
dividing clock CLK2. The dividing clock signal CLK2 is reset between high level, and. as for D.F/F43, an 
output Q serves as a low level. The signal SP with which only the 1 -round period of a clock signal CLK 
becomes high-level is drawn from this output Q until it becomes high-level in the start of a signal SPin1 
and then the dividing clock signal CLK2 becomes high-level. Thus, the signal SP which controlled pulse 
width is given to the bidirectional shift register 14 as a start signal from R_F/F43 which is a start signal 
control circuit. 

[0029] If start signal SP is given to the 1st step of input D of D^F/F201, it will be given to the input D of 
D_F/F of each [ the output signals D1 and D2 of each stage, — , / that sequential derivation of D38, D39, 
and D40 is carried out, and follow ] stage, shifting synchronizing with the start of a clock signal CLK. 
Moreover, the 38th step of output D38 is given to the input D of D_F/F44. This output Q derives the 
signal which becomes one period of the dividing clock signal CLK2, i.e., the period high level for two 
periods of a clock signal CLK, from a terminal SP 2 as an output start signal synchronizing with the fall 
of the dividing clock signal CLK2. Since this signal is received as shown as SPin2 by D_F/F42 in the 
consecutive SP control circuit 12, and it has the time allowances for 2 clock periods, even if the 
frequency of a clock signal CLK becomes high, it can answer to desired timing certainly. 
—[0030] Drawing ^ and drawing-5 show the operating state when-switching the-shift direction with a 
selection signal SEL, respectively. According to the shift direction, an input or an output is relieved of 
terminals SP1 and SP2, and they also change the role of SPJ/O buffers 1 1 and 15. 

[0031] Drawing 6 shows the connection condition in the case of carrying out cascade connection of two 
or more drivers 16 to a cascade. Each clock signal CLK and a selection signal SEL are given in common, 
and an adjoining terminal SP 1 and adjoining Terminal SP 2 are connected. Thus, by carrying out 
cascade connection, one bidirectional shift register is constituted as a whole. 

[0032] Drawing 7 shows a configuration for the bidirectional shift register 1 6 to realize bidirection. The 
selector circuit 13 of drawing 1 includes the selectors 301-341 and the AND gate 350,351 which 
combined the AND gate and the OR gate. The AND gate 350,351 and 1 set of AND gate of same 2 
inputs are included in each selectors 301-341. On the other hand, a selection signal SEL carries out 
ON/OFF of the gate as negative logic as positive logic in one side of the 2 input AND gates of a lot. 
Selectors 302-339 choose the output Q of D_F/F201-D^F/F238 of the preceding paragraph, when a 
selection signal SEL is high-level, when this is a low level, choose the latter output Q and give it to the 
input D of D_F/F 202-239. A selector 301.340 chooses the output Q and cascade input of D_F/F202, 
respectively, when a selection signal SEL is high-level and it is a cascade input and the output Q of 
D.F/F239, and a low level, and it gives them to the input D of D_F/F201 .240, respectively. A selector 
341 switches selectively during the input D of D.F/F239 or D_F/F202, and the input D of D_F/F44 
according to the level of a selection signal SEL. 

[0033] Drawing 8 and drawing 9 show the configuration of the start signal generating circuit in other 
gestalten of operation of this invention. Each D_F/F shifts a half bit [ every ] signal, and performs 
master slave actuation. 3 input OR gate 45 is made to generate an output start signal in drawing 8 from 
the OR of the output side of every a D_F/F239 order half bit. and the output side of the half bit from the 
first half of D_F/F240. In drawing 9 , 3 input NAND gate 46 is used instead of the OR gate 45 of drawing 
8 , the AND of the input side of the half bit in the first half of D.F/F239 order and D_F/F240 is reversed, 
and an output start signal is generated. According to the gestalt of these operations, rather than the 
gestalt of the operation using above D_F/F44. circuit magnitude can be made small and the chip size of 
a semi-conductor can be reduced. 

[0034] Drawing 10 shows the configuration of SP control circuit which equips a frequency divider with a 
reset function as a gestalt of further others of operation of this invention. Drawing 1 1 shows the 
actuation. The reversal output QB is connected to Input D. and R_F/F51 which operates in the start of 
the output of the OR gate 50 constitutes one half of frequency dividers. In the fall of this output Q, the 
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trigger of R_F/F52 to which Input D is fixed high-level is carried out. If the trigger of R_F/F52 is carried 
out and an output Q becomes high-level, R F/F51 will stop. 

[0035] R_F/F54 carries out dividing of the clock signal CLK to one half, and generates the dividing clock 
CK 2. Synchronizing with the fall of dividing clock signal CK2, start signal SP detects that it is a low 
level, and D_F/F55 generate the start pulse SPD used as a low level between 1 clock periods. An output 
Q becomes high-level in the fall of a start pulse SPD, and R_F/F56 gives a clock signal CLK as GCK to- 
the bidirectional shift register 58 through the AND gate 57. The bidirectional shift register 58 may be a 
40-step type or other number of stageses like the gestalt of operation of drawing 1 . 
[0036] In a clock signal CLK. an idle period is prepared immediately after the charge of a power source 
ON, and an internal oscillator 53 operates to it in the meantime. An internal oscillator 53 is constituted 
including the NOR gate 61, inverters 62 and 63, resistance 64, and a capacitor 65, and generates the 
internal clock signal ICK. The internal clock signal ICK is outputted from a buffer 66. R_F/F51 will 
complete initialization of a frequency divider and R F/F54, once it carries out dividing of the internal 
clock signal ICK to one half and output 2Q of R_F/F52 becomes high-level in the fall of the output 10. If 
an idle period expires in this condition and a clock signal CLK is supplied, dividing clock signal CK2 will 
be generated in the same phase with two or more integrated circuits. 

[0037] Drawing 12 shows the configuration of the power-on-reset circuit using the charge electrical 
potential difference-of Gapacitor-G^being overduerand starting to a-power upr-Between-supply-voltage — - 
Vcc and Capacitor C, Resistance R is connected by MOS transistor 71 of Pch, and drawing 12 (2) at 
drawing 12 (1), respectively. A charge electrical potential difference is drawn as a signal ACL through an 
inverter 72. 

[0038] Drawing 13 shows actuation of drawing 12 (1). As compared with supply voltage Vcc, the charge 
electrical potential difference AC LB starts behind time, and this serves as a reset period set to the 
period of a low level having high-level Signal ACL. Drawing 12 (2) performs same actuation. 
[0039] Since it has the above reset functions, even if it connects a driver 16 to a cascade like drawing 
14 and omits a signal line for latch pulses like drawing 26 . to the same timing, each driver 16 performs 
dividing actuation and functions certainly as one multistage type shift register as a whole. If the signal 
line for latch pulses is omissible, the design of the wiring substrate for mounting becomes easy, it 
becomes unnecessary [ the terminal of the package of an integrated circuit ]. and a manufacturing cost 
can be reduced synthetically. In addition, although the bidirectional shift register 14 explains 40 steps of 
cases to an example, the same effectiveness is acquired with other number of stageses. 
[0040] Drawing 15 shows the logical construction which the gestalt of further others of operation of this 
invention simplified. In addition, the same reference mark is given to the same configuration as drawing 
^_ , and explanation is omitted. 

[0041] A start signal is given from a terminal SP 1, and, as for SPJ/O buffer 11, pulse width is 
controlled by the SP control circuit 12. A selection signal SEL is given and a selector circuit 13 can 
switch the data shift direction of the bidirectional shift register 14 between a terminal SP 1 and a 
terminal SP 2. 

[0042] It is drawn from a terminal SP 2 as an input start signal of a driver 16 from a terminal SP 1 side 
to a terminal SP 2 with which the output from the 37th step three steps before the 40th step of last 
stage follows at the time of a shift. On the other hand, at the time of the shift to a terminal SP 1 side 
from a terminal SP 2 side, it is drawn from a terminal SP 1 as an input start signal of a driver 16 which 
the output from the 4th step three steps before the 1 st step of last stage follows. 
[0043] Drawing 16 is drawing showing the electric configuration simplified in the case of inputting an 
input start signal from a terminal SP 1 , and deriving an output start signal from a terminal SP 2 by the 
configuration of drawing 1 5 . In addition, the same reference mark is given to the same configuration as 
drawing 2 , and explanation is omitted. In the bidirectional shift register 14, D^F/F201-240 by which 
cascade connection is carried out over 40 steps, and the start signal generating circuit 80 are included. 
D_F/F44 and three frequency dividers 81 are included in the start signal generating circuit 80. A clock 



-9- 



signal CLK is given in common to the clock signal input CK of D.F/F41, D_F/F 201^240, and three 
frequency dividers 81. Reset-signal RESET is given to reset input R of R_F/F41. and reset input [ of 
three frequency dividers 81 ] R. R_F/F41 will output the 1st dividing clock signal CLK2 which is twice 
the period of one period of a clock signal CLK, if reset-signal RESET is inputted. Three frequency 
dividers 81 will output the 2nd dividing clock signal CLK3 which is 3 times the period of one period of a 
clock signal CLK, if reset-signal RESET is inputted. The output of three frequency dividers 81 is given 
common to clocked into CK of D_F/F 42 and 44. 

[0044] Drawing 1 7 is a timing diagram which shows actuation of the configuration of drawing 16 . If it is 
changed and reset by the low level once reset-signal RESET becomes high-level, the output Q of 
R_F/F41 and the output of three frequency dividers 81 will serve as a low level. R_F/F41 performs 
hereafter dividing actuation of 1/2 to which the level of an output Q is changed by turns for every fall of 
the following clock signal CLK, and generates the 1st dividing clock signal CLK2 whose period is twice 
the period TCK of a clock signal CLK. 

[0045] Three frequency dividers 81 start the level of an output at the time of the start of the following 
clock signal CLK, start the level of an output at the time of the fall of the clock signal which passed the 
1.5 times as many period as the period TCK of a clock signal CLK, and start the level of an output at 
the time of the start of ****** and the clock signal which passed the 1.5 times as many period as a 
period TCK further^^That is, three frequency dividers 81 perform 4=/ 3 dividin which the 

level of an output is changed by turns for every 1.5 times as much period progress as the period TCK of 
a clock signal CLK, and generate the 3 times as many 2nd dividing clock signal CLK3 as the period TCK 
of a clock signal CLK. 

[0046] If an input start signal is inputted into a terminal SP 1 by 3 clock periods (3, TCK) at least by the 
fall of the 2nd dividing clock signal CLK3. after an input start signal falls, the signal SPinI from the 
output of D_F/F42 will be made high-level to the fall of the following dividing clock signal CLK3. 
[0047] The 1 st dividing clock signal CLK2 is reset between high level, and. as for D_F/F43, an output Q 
serves as a low level. This output Q will fall, if it becomes high-level in the start of a signal SPinI and 
then the 1st dividing clock signal CLK2 becomes high-level. That is, the signal which becomes high-level 
by one period of a clock signal CLK is drawn from this output Q. The SP control circuit 1 2 is given to 
the bidirectional shift register 1 4 by making into a start signal the signal SP by which pulse width was 
controlled. 

[0048] If start signal SP is given to the 1st step of input D of D_F/F201 of the bidirectional shift register 
14, D_F/F of each stage will be shifted synchronizing with the start of a clock signal CLK, and sequential 
derivation of the output signals D1-D40 of each stage will be carried out. The 37th step of output D37 
of D_F/F237 is given to the input D of D_F/F44 at being given to the input D of D_F/F238, and 
coincidence. 

[0049] The output Q of this D_F/F44 is outputted to the consecutive driver 16 from an output terminal 
SP 2 synchronizing with the fall of the 2nd dividing clock signal CLK3 by making into an output start 
signal the signal which becomes one period of the 2nd dividing clock signal CLK3, i.e., the period high 
level which is a part for 3 of the period TCK of a clock signal CLK periods (3, TCK), from a terminal SP 
2. In D_F/F42 in the SP control circuit 12 in the consecutive driver 16, the signal with which drawing 1 7 
becomes [ the amount of one period of the 2nd dividing clock signal CLK3 ] high-level as is shown as 
SPin2 is inputted. 

[0050] Since the output start signal inputted into the SP control circuit 12 in the consecutive driver 16 
has the time allowances for 3 clock periods, even if the frequency of a clock signal CLK becomes high, it 
can answer to desired timing certainly. Therefore, it continues at the output D40 of D_F/F240, and the 
output D1 of D.F/F201 of the 1st step in the bidirectional shift register 14 in the consecutive driver 16 
is outputted without delay. 

[0051] Drawing 18 is a timing diagram which shows actuation of a configuration of outputting a signal 
from an output terminal SP 2 using the output from before n (n is three or more integers) stage of the 
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bidirectional shift register 14. The configuration which outputs a start signal using the output of D_F/F 
n-step before the last stage of the bidirectional shift register 14 is the same as the configuration of 
drawing 15 and drawing 1 6 , and turns into a configuration which substituted three frequency dividers 81 
of the start signal generating circuit 80 shown in drawing 16 for n frequency divider, n frequency divider 
inputs a clock signal CLK and reset-signal RESET, performs 1/n dividing actuation of a clock signal, and 
outputs 2nd dividing clock signal CLKn whose period is n times the period TCK of a clock signal CLK. In 
addition, a start signal is outputted using the output Q of D_F/F n-step before the last stage of the 
bidirectional shift register 14. 

[0052] If reset-signal RESET is given to R_F/F41 and n frequency divider, R_F/F41 will input a clock 
signal CLK, will perform 1/2 dividing actuation, and will generate the 1st dividing clock signal CLK2 
whose period is twice the period TCK of a clock signal CLK. n frequency divider inputs a clock signal 
CLK, performs 1/n dividing actuation, and generates 2nd dividing clock signal CLKn whose period is n 
times the period TCK of a clock signal CLK. 

[0053] If an input start signal is inputted by n clock period (n-TCK) at least, after an input start signal 
falls, the signal SPinI from the output Q of D_F/F42 will be made high-level to the fall of the next 2nd 
dividing clock signal CLKn. The signal SP with which only the 1 -round period of a clock signal CLK 
becomes high-level is drawn until D^F/F43 is set to the 1st dividing clock signal CLK2 being high-level. 

=T-hat iSs-D-F/F43=output=the-signal SP=.by==^which^pulse=^width-was controll^ 

[0054] If start signal SP is given to the 1st step of input D of D_F/F201 of the bidirectional shift register 
14. synchronizing with the start of a clock signal CLK. D_F/F of each stage will be shifted and sequential 
derivation of the output signals D1-D40 of each stage will be carried out. Moreover (40-n), the output of 
D_F/F of eye a stage is given to the input D of D_F/F44 at being given to the input D of D_F/F of the 
next step, and coincidence. 

[0055] The output Q of this D^F/F44 is outputted to the consecutive driver 1 6 from an output terminal 
SP 2 synchronizing with the fall of 2nd dividing clock signal CLKn by making into an output start signal 
the signal which serves as period high level which is one period (n-TCK) of 2nd dividing clock signal 
CLKn from a terminal SP 2. In D_F/F42 in the SP control circuit 12 in the consecutive driver 16, as 
shown in SPin2 of drawing 1 8 , the signal with which the amount of one period of 2nd dividing clock 
signal CLKn becomes high-level is inputted. 

[0056] The output start signal inputted into the SP control circuit 12 in the consecutive driver 16 can 
answer to desired timing certainly, even if the frequency of a clock signal CLK becomes high, since 
there are time allowances for n clock period (n-TCK). Therefore, it continues at the output D40 of 
D_F/F240, and the output Dl of D_F/F201 of the 1st step in the bidirectional shift register 14 in the 
consecutive driver 1 6 is outputted without delay. 

[0057] Drawing 19 is the block diagram showing the logical configuration which shows the gestalt of 
further others of operation of this invention. The same reference mark is given to the same 
configuration as drawing 1 , and explanation is omitted. An input start signal is given from a terminal SP 
1, and. as for SP_I/0 buffer 11, pulse width is controlled by the SP control circuit 12. A selection signal 
SEL is given and a selector circuit 13 can switch the data shift direction of the bidirectional shift 
register 1 4 between a terminal SP 1 and a terminal SP 2. 

[0058] It is drawn from a terminal SP 2 as an input start signal of a driver 16 from a terminal SP 1 side 
to a terminal SP 2 with which the output from the 39th step one step before the 40th step of last stage 
follows at the time of a shift. On the other hand, at the time of the shift to a terminal SP 1 side from a 
terminal SP 2 side, it is drawn from a terminal SP 1 as an input start signal of a driver 1 6 which the 
output from the 2nd step one step before the 1 st step of last stage follows. 

[0059] Drawing 20 is drawing showing the electric configuration simplified in the case of inputting an 
input start signal from a terminal SP 1, and deriving an output start signal from a terminal SP 2 by the 
configuration of drawing 19 . In addition, the same reference mark is given to the same configuration as 
drawing 2 , and explanation is omitted. 



-11 - 



[0060] The SP control circuit 12 is constituted including D_F/F200. An input start signal is given to 
Input D and, as for D_F/F200, a clock signal CLK is given to clocked into CK. D_F/F200 output start 
signal SP01 to the bidirectional shift register 14 from an output Q. Drawing 21 shows actuation of the 
configuration of drawing 20 . As an input start signal, if a signal is given to a terminal SP 1 , the output 
SP 01 of D_F/F200 will start at the fall event of the first clock signal CLK, and will fall at the fall event 
of the following clock signal CLK. 

[0061] If start signal SP is given to the input D of D_F/F201 of the bidirectional shift register 14, 
sequential derivation of the output signals D1-D40 of each stage will be carried out shifting D_F/F of 
each stage synchronizing with the start of a clock signal CLK. Moreover, the 39th step of output of 
D_F/F239 is outputted to the consecutive driver 16 as an output start signal from a terminal SP 2. 
[0062] As shown in the conventional technique, in outputting to the consecutive driver 16 by making the 
40th step of output Q of D_F/F240 of the bidirectional shift register 14 into an output start signal, within 
the consecutive driver 1 6, a wave provincial accent arises in start signal SP2 according to causes, such 
as an input capacitance of the consecutive driver 16, and stray capacity of wiring. Since it is delayed by 
the half period of a clock signal CLK - 1 period, data are lost, and it becomes impossible for start signal 
SP2 by the wave provincial accent to operate the whole as one shift register. 

[0063] With the gestalt of this operation, it is outputting to the consecutive driver 16 from the last stage 

of-the bidirectional shift register 14 by making the 39th=step of output Q one steppage into an output 

start signal. As are shown to drawing 21 by this, and a wave provincial accent arises and the slash was 
given and shown according to causes, such as an input capacitance of the consecutive driver 16, and 
stray capacity of wiring, even if start signal SP2 is delayed by a half period - 1 period, he has time 
allowances. 

[0064] For this reason, at least, start signal SP2 of the consecutive driver 1 6 stands up, and output 
Dinext of the 1st step of the bidirectional shift register 14 in the consecutive driver 16 starts at the 
start event of the output D40 of D.F/F240 certainly at the fall event of the output of D_F/F240. By this, 
the whole can be operated as one shift register in the driver which carries out cascade connection. 
[0065] In addition, delay of start signal SP2 by the wave provincial accent mentioned above is decided 
by relative relation between a clock signal CLK and start signal SP2. That is, if a clock signal CLK is 
accelerated, delay of start signal SP2 will become large. In the configuration outputted to the 
consecutive driver 1 6 from the last stage of the bidirectional shift register 1 4 by making the 39th step of 
output one step ago into an output start signal, if it is the average rate of the current clock signal CLK, 
it will be satisfactory, but when delay of start signal SP2 becomes longer than one period of a clock 
signal CLK by improvement in the speed of the further clock signal CLK. time allowances are lost and 
there is a possibility of malfunctioning. For this reason, the configuration which outputs an output start 
signal to the consecutive driver 16 using the output Q step [ 2nd / or more ] ago from the last stage of 
the bidirectional shift register 14 mentioned above is ideal. 
[0066] 

[Effect of the Invention] As mentioned above, according to this invention, rather than the last stage of a 
multistage type shift register, an output is answered from the preceding paragraph and the output start 
signal of the preceding paragraph used as an input start signal of two or more integrated circuits by 
which cascade connection was carried out is generated by the start signal generating circuit a period 
longer than one period of a clock signal. Even if the output wave of an output start signal becomes blunt 
with the input capacitance by the side of consecutiveness. the stray capacity of wiring, etc.. it can be 
made to synchronize with a clock signal with a high frequency certainly by this. 
[0067] Moreover, according to this invention, two or more integrated circuits by which cascade 
connection is carried out can operate as one shift register as a whole according to a common clock 
signal. Even if there are an area-limit from the chip size of the semi-conductor of an integrated circuit 
and a limit of the number of output terminals of a package, the shift register which has a big number of 
stages as a whole using two or more integrated circuits is easily realizable. 
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[0068] Moreover, according to this invention, an output start signal can be generated with the easy 
configuration which uses a D flip-flop. This can protect the increment in the chip size of a semi- 
conductor, and buildup of power consumption. 

[0069] Moreover, according to this invention, an output start signal can be generated with the easy 
configuration which uses n (n is three or more integers) frequency divider and a D flip-flop. Moreover, 
according to the output from the n step preceding paragraph, the output start signal whose period of a 
clock signal n Is the doubled period high level can be outputted rather than the last stage of a 
multistage type shift register. Therefore, improvement in the operating characteristic at the time of 
concatenation can be aimed at. without causing the increment in the chip size of a semi-conductor, and 
buildup of power consumption, since an output start signal can be generated with such an easy 
configuration. The output start signal of pulse width long further enough is generated, and since time 
allowances can be given and outputted, normal actuation of the multistage type shift register in the 
driver which follows can be made to perform easily. 

[0070] Moreover, since an input start signal is controlled by the start pulse control circuit controlled to 
the pulse width which suited actuation of a multistage type shift register according to this invention, as 
compared with the period of a clock signal, a pulse width input start signal long enough can be given, and 
positive actuation can be made to perform. 

[007^]^Moreover,"according to-thisHnventionrsince-a-multistage type-shift^register=is-the-bidire — 

which can switch the shift direction, setting out of the circuit pattern in the case of mounting an 

integrated circuit becomes easy, and it can make area of a wiring substrate etc. small. 

[0072] Moreover, according to this invention, a liquid crystal display component is driven with the output 

from each stage of a multistage type shift register. Since a multistage type shift register is bidirection, 

on the other hand, a liquid crystal display component can reach, the same integrated circuit can be 

mounted in another side, and a rational circuit pattern can perform electrical installation. 

[0073] Moreover, since the initialization circuit which a period longer than one period of the clock signal 

used for a start signal generating circuit carries out dividing of the clock signal, generates it. and 

initializes the frequency divider to a power up is included according to this invention, in each integrated 

circuit which carried out cascade connection of two or more integrated circuits, the frequency divider 

which synchronized with powering on certainly can be operated. 

[0074] Moreover, according to this invention, an internal oscillator circuit is included in an initialization 
circuit, and in case it is stopped beyond the period that a clock signal sets to a power up beforehand, a 
frequency divider is initialized synchronizing with the oscillation output from an internal oscillator circuit. 
Since initialization which synchronized with the oscillation output from the internal oscillator circuit is 
performed, the frequency divider of each integrated circuit can be certainly initialized to a power up. 
[0075] Moreover, according to this invention, an initialization circuit initializes a frequency divider by 
power-on-reset actuation using the delay of the start of the charge electrical potential difference of a 
capacitor. Since positive power on reset can be performed by forming a capacitor in an integrated 
circuit, it can initialize with an easy configuration. 



[Translation done.] 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the logical configuration of one gestalt of operation of this 
invention. 

[Drawing 2] It is the block diagram showing the equivalent electric configuration at the time of choosing 
the shift direction as an one direction with the configuration of drawing 1 . 
[Drawing 3] It is the timing diagram which shows actuation of the configuration of drawing 2 . 
[Drawing 4] It is the block diagram showing the logical construction at the time of choosing an one 
direction with the gestalt of operation of drawing 1 . 

[Drawing 5] It is the block diagram showing the logical construction at the time of choosing the other 
directions with the gestalt of operation of drawing 1 . 

[Drawing 6] It is the block diagram showing the electric configuration in the case of carrying out cascade 
connection of two or more integrated circuits by the gestalt of operation of drawing 1 . 
" [Drawing 7] It-is-the equivalent electrical diagram showing-the electric configuration corresponding to 
the gestalt of operation of drawing 1 . 

[Drawing 8] It is the equivalent electrical diagram showing the electric configuration of other gestalten of 
operation of this invention. 

[Drawing 9] It is the equivalent electrical diagram showing the electric configuration of the gestalt of 
further others of operation of this invention. 

[Drawing 10] As a gestalt of further others of operation of this invention, it is the equivalent electrical 
diagram showing the configuration for initialization. 

[Drawing 1 1 ] It is the timing diagram which shows actuation of the gestalt of operation of drawing 10 . 
[Drawing 12] It is the equivalent electrical diagram showing the configuration for the power on reset by 
the gestalt of further others of operation of this invention. 

[Drawing 13] It is the graph which shows actuation of the gestalt of operation of drawing 12 . 
[Drawing 14] It is the simplified block diagram showing the configuration which initializes at the time of 
the cascade connection of each gestalt of operation of this invention. 

[Drawing 1 5] It is the block diagram showing the logical construction which other gestalten of operation 
of this invention simplified. 

[Drawing 16] It is the block diagram showing the equivalent electric configuration at the time of choosing 

the shift direction as an one direction with the configuration of drawing 15 . 

[Drawing 17] It is the timing diagram which shows actuation of the configuration of drawing 16 . 

[Drawing 18] It is the timing diagram which shows actuation of a configuration of taking out the output 

from before n (n being three or more integers) phase of the last stage of the bidirectional shift register 

14. 

[Drawing 1 9] It is the block diagram showing the logical configuration which shows other gestalten of 
operation of this invention. 

[Drawing 20] It is the block diagram showing the equivalent electric configuration at the time of choosing 
the shift direction as an one direction with the configuration of drawing 19 . 
[Drawing 21] It is the timing diagram which shows actuation of the configuration of drawing 20 . 
[Drawing 22] It is the block diagram showing the logical construction of the conventional technique. 
[Drawing 23] In order to explain the required reason of bidirection, it is the block diagram in which 
simplifying and showing an electric configuration. 

[Drawing 24] It is the block diagram showing the equivalent electric configuration of drawing 22 . 
[Drawing 25] It is the timing diagram which shows actuation of the configuration of drawing 24 . 
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[Drawing 26] It is the simplified block diagram showing the electrical installation condition for 
initialization in the case of carrying out cascade connection of the integrated circuit by the advanced 
technology to multistage. 
[Description of Notations] 
1115 SPJ/O buffer 

12 SP Control Circuit 

1 3 Selector Circuit 

14 58 Bidirectional shift register 
16 Driver 

41,43.51.52,54,56 R.F/F 
42.44,55 D_F/F 

45 NOR Gate 

46 NAND Gate 
50 OR Gate 

53 Internal Oscillator 
65 Capacitor 

80 Start Signal Generating Circuit 

-81-Three-Frequency-Dividers=— ^ — — — — . ...... — — ...^ 

201-240 D_F/F 
301-341 Selector 



[Translation done.] 
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@2 3 (1) . (2) {C^f <t-5/^C K^-f A'6 t L 
T, LCD/t^;i'7, 8€:-€-n-enffilil-r-5fci?>tCfflti 

bn-2)o LCD/i^;U7, 8ti. tf:*[^i]:fe<i;t/^^J*|niic 
>»®^x-5'^ A^ uMzihti-r^miP^ffoo 

[0 0 0 51 02 3 (1) Ttt, LCD/1^;U70±T 
K ^-f A6 ^ffiML. ±T® H ^-f A*6 T-^&t5j;tX 

02 3 (2) T-(i. LCDA:?i;W8^2 5i-tllLT. ±T 
©E«<D5iJ7-f>&KiJ>*Jr K7-f A'6 ir ioTffiili-r 
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[0 0 0 6] m24lt. 112 2«S P$iJ1S|i|Hl8S2*3j;i; 

!S2i^gic«D7«j yy>'D>v:^ rD_F/Fj t 

^$nSD_F/F 1 0 1 ~ 1 4 0 *^-&*tl-2>. S^^S 

p im\zx^-h/-^)V7.f}ixti-$n. «^sP2fflij(c« 

*IS®D_F/F 1 4 0:fy^<b<Dtiiilt>mtii^n^:^(t^f)i 
SS?^nTl>-2)t#ICtt> X3'-h>'i;UXtiSP$««lHl 
g&2(^C0D_F/F 10 0 lCj:oT/t;U7.i|B*^illSP;^fn 
•5. M/>'X^4rt©D_F/F 1 0 1~1 

4 o*^^.©m;^j«, ^Dy^mncLKizmmi^xm'A 

[0007] S25tS. 024 ©ItpgCTJgjf^^S^-r. # 
D_F/F 1 0 0~ 1 4 0 «. i7n-y:i7fi^CLKCOAL 

x.?>n^t, D_F/F 1 0 0Oad;^jS P 0 1 

T;J^ D *T«^;&rS] X h 1/ ^ 4 <D 1 a a CD D_ 
F/F 1 0 1 05^-:$'A;'3«A'f u-'^JPT-ibD. 

^ oyi; mm-r-z>-mutiiii, wn^=y:> vvi>7.^ 4 

*«fi£f ^D_F/F 10 1-14 0(DS-g<DUl:'3D 1 
-D4 0*5^{k-r^. ft«$gcDD_F/F 1 4 OOUJ:^ 

D 4 0 h* ^-f A* 6 ^mmmm-t^m-^oi^mo) k ^ 
[0 0 0 8] h-^-fn6^ii^^j*^-r-5«^tcn. 

SP 2j5i^,^^©h*^'fA6<DA:'j^^SP 1 * TWE 

l*. ^^OH^-fA-e-PH, HffiVth*iBAitP#,^,T-A 

;/3J5V\-f U''<;UTS-&tfJJ»f-r-5)WT. SP0 2tUT 
*t"J;3II, i7D-;/^ft^CLK(DiZ:±*iDiTlC:A-f 

u^jutu^xif'^^z. t^^igf-ST-fe-s. z<r>§kWifimtz 

Snst, ^^©H^-fn6lCi5tiTt)7^-3'D Inext 



(3) 

[0 0 0 9] m.mm(Dmmm^^m.m^mLx. ±wt: 

ti, fci^tf!|#iiBS6 3 - 5 3 5 5 8^^$S^iHFgi¥3 
-2 3 3 4 9 2^1i$§;^c<i:{CF^*$nTt.i^. i^i^BSe 
3- 5 3 5 5 8Ttt, T l^UT.lJ'y >^xm'A^=t^)± 

10 -B-^^ #11^ 3-233492 CD^tfTtS^TiTtS, i7 p 

i^mn<Dj,immz^sZxm-^(Di;uyi7mz^m^^\^^ 

[0010] 

[^B)3*^*^*LJ;-3i:t-§ISil] HI 2 2 ~0 2 5 TlftBJ 

tVXW]i¥^'^^::tti^X'^ti.<fs.^. lE'-^ttrnm^^ 

mft>ntj.<tj:^. mz. 02 3 (1) ir^TJc^TitL 
CDA':?^;i/7©®i!)*t. ;ti7-iii^**lC*3tt^3Sfe 

[001 1 ] i^{c>m 63-53558 -^ItP^^ 3-23 

3 4 9 2 ©5fefTa«Tii> ti'y>^m^^mf^^xihti/^ 
m^wi.<Dm:k\z^^xmn^tif)m^, ^rzmmm^^ 

[0 0 12] cn^ro5tfTS^BT«. 02 6tC^ 

-r<t^tc. isfc®««iH]i?&T-^-&xA''fx9^$af^^^ 

(LP) ^-Sli^X^-hAjl-X (SP) ^^AT. 2 
©gSAP^WxAW X 9 |*)TfiJffl-r S i7 D yi7m^<D^m 

40 ^^j«^ffl(cA:^5S^> ai^a^^*5<tDJ5-y^/1 

;i'XA;^S^^ <D 3 iffi^S:'i:>gi-r-5. xAW X 9 (CH^ 
<(Dai:'jSg^*«ffitte.n, ^/ti/P-v^A*S|g^*>'i^S 
X'$>^<DX'. y y^n)VX<DX^^=i-^mi^ Z.i:.\i± 
€;5:ftS<i:;^c^o 5 •;/^/'t;i'X©«$&ffl®6B^ 

[0 0 13] ^^q^cTDBWIi, ^^S^*i^^T-, 

50 [0014] 
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[0 0 15] ^fc*»BJH. afcflroS«lHlSS^ii!0g» 20 

mwLiir^.:¥^m\z'^7L\t. mw^m.^ntz.mm.m'^ 

l)%^m<ni7u y i; m^\z'^■oX±WtVx 1 -t^cD^©^ 
&r>xh. wSim<r>mn.m^^m^^x±'^ti.wm.<ni^y 

hU- 3^ 5: § B tC *^-r e d t # S . 
[0 0 16] ^fc*S§0J®Hfti5X37-h«^5§^[HlgS 

\ / 2\z^m\.rzmm)^^u-j ^ xtit\.x^-x. 

m^(D2mm^tl^f\^ \^^)vx$>^mnthxm^^n 

mmmti<Dm±^m<z.tt£<. mmn^mm<Dmi^i^\i. 40 
[0 0 17] ^rz:^^m(D7.^-hmn^^m^it^ wi 

X i D t) n gW©*^ e. ©tB:^**^'-^ A* t 
UT4^Ae.n. n»^|iI8&*^e.®ai:^jdt^'D'yi'A*t 

LT#;^bn, tiJ:0i:LTmFtBA;'3X^-h(i^<&»tli 

fSWJr«S£A«, n (ntt3£t±<D!IS) iJ-S|518S«, 



1/ vX ^ ©ftllS i 0 n aSua*^ 6 ® m T-'- ^ A 
^7b> l/n(I:«-»^$nrc«^<&i/D>;/i7m^<tLT^ 

m&A^'b<Dtiitnzmcx. ^uy^mnomm^^ni^-^ 
ntzmm/^-^ i-^jixs^^iatix^- hm^^mtiir^ 
ct*t-T?#So Lrzt)i-:}X, :i(D^ofmmtms^xih 
*x ^ - h fi^ 5 -a- t ■& 

mm.m(Dmi^<i^^(D\ti±'^m^^ti}^x^^, 

[0 0 18] Sfc*fg^ta. H5teA;^x^-h«^*S 

\zmm-r^x^-h/'^}i'7.mmm^^m^^z.t^!}^^ 
tt^,^mM\zttA.ii. x^- h/-^)i7.Mmmmzjz 

tcA;'3Xi$'-hm#*^**iJ«$ns. A;'3X5'-h^i^<»: 

[0 0 19] *fc*!^ig©B9fa#aiCv':7 hWv'X:?' 
siif ^a^~>7 ^^i>x:$'«v- 
thx(r>A>ytr—i?(D\^^^m'AmnLx. rn^mttn 

[0 0 2 0] ■^tz^%m\t. mm^W£.^i^y 
(o<^Wiifiih<Dmti\zii-ox. mm^^m'i-iDm.Wi^rro 

-> 7 h 1^ 37 e. w m ;^ J; o T?^SS^^^ 

[0 0 2 1] *;t*^BJtt, mmi?uy^m^^^^^ 

\^^mm^. ouy^mn^^mhxm^r^'T^nm^ 

uyi;mn=t^m-r^5^mmmzi:^x%^^n. mm 
^xn\zi>^mm^^^mi\:r^v\mmm^'^^n^. 

n.m.iSLxm\zm\t^n^<DX\ ^w.m(Dmmm^^m. 

is.<mM.i&xn\znmzi>^^m'^<D^mt^no^izifi 
m.&m^fi^mmmn^xm-^\zmm^'^xno z. izts^ 
[0 0 2 2] ^^t^^m(Dmmi/a'y{7mmt, mmm 
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f6lilHl8S<&^^> i^gi5^tg|ElSS*^^(Dfglilli:'3(c|wiWL 

&.±i^±^n^. mm^tmmzit. ^uy^mn<Df^± 
[0 0 2 3] $fc*%H;i<DHaiBfflM{b[Hi8S«. a>x> 

to 0 2 4] 

mm^tLf^mmi^mfSi^^-r. sp_i/oA*-y7T i 

1 H«A;'37.3'- hft^*^**a^ S P 1 A^i3-^A?)n. S 

p©J^a|lHIg&l 2 (c<j;oT/'?;i'X*iA^$tjffl)$n-5o -ki/i^ 
7 hu-vx^' 1 4rox-:5'->7 h:;^r6]<&s?S^^s P 1 ti^ 
-*{8ijoi#tca, jS^sp i*^e)SP_i/on';/:7 

[0 0 2 5] -r^l*)*., hl^i^T.^' 1 4 7!)irc 

E-LA^-:^<DmmU^)U<Dt^\Zltim:S^^^4 0®S 

wft$|gcti3^)2©Hti«3SB*^6©tti;'3*^*. '^m-t^ 

©H5-f Al 6<DA;^;X^-hfi^<l:LT(±, i^i^SP 
2 fi(|35«tti;*jffl!li:/j:-2) 3 8 gB«tli;^*i«ffi$n. 
iS^S P Hl!l*«ai;^fillt;iSt^a3gS*^e>©aJ:^3&^ 

[0 0 2 6] m2\t. ^^SF lti^^Xt)7.9-hmn 
tiXijL. aTSP2A»^ttS*X^'-hm^Sr#m-r-5 



(5) 

rR_F/Fj i:BSif*-r-5) 4 1. D_F/F4 243ct 
Z>'R_F/F 4 3*^^^n-5. )R*lB]->7 1 
4F«g{C«. 4 0|9;»CtofcoTi^^tti^Sn-5D_F/F 

2 0 1 ~2 4 o*t-^sn. ^^\z7.9-vm^%^m'^ 

t LTSj{t-r^D_F/F 4 4 
[0 0 2 7] R_F/F 4 li5j:D^D_F/F 2 0 1~ 
2 4 0(Di7n-;/d7A:fjCKH«, U y t; m^C'LK1)^ 
nm\Z^-X^n^. R_F/F4 l®'J-fe-7 hA;'3Rt3 
10 tJ. U-fe-y hffi^RE S ET*t^x5.n«)„ R_F/F 

4 l(Dx-iS'A:'3D{ctt, lll;'3Q^SteLfcai;'3*5^A 

R_F/F4 10ffi;»jQ«, D_F/F4 2. 
4 4(Oi7D-:/i;A:'3CKt, R^F/F 4 3 (DU-fe-v h 
A:/3R<i:(C^tffliC^A?>n^, D_F/F4 2®7'-^ 
XtsmziA. «^ S P ijiL^A;t;z5'- hfflBTSiAA^ 
D_F/F4 2©m:^Q«. R_F/'F4 3cDi' 
n-yi7A;^CKt;:-^A?.n5o R_F/F 4 3 ©t'-:$' 
XtiTiW\-i i^^Mzm^^n^, R_F/F4 3CDm 
ijQM. li_F/¥ 2 0 Knv'-^XijTiXZ^X^n 
20 ^„ ^Stjg;^$n-5D_F/F 2 0 1 ~2 4 OWPbIT 
Hfia#J®{li;^;Q*^t*©(B'J®A;^)Dtc#Ae.n-5. 3 

8S@<DD_F/F 2 3 8CDtti;^jD 3 D_F/F 
A AO'T—^Xtsmzh^X'bn^, D_F/F4 4<Z) 

[0 0 2 8] 03«, 0 2««|fS©ii)f^*^-f A5^^- 

VLVXTT^-fo U-b-y hft^RE S ET/^/^^i■D/i^A-r 
^' 'K;!/ t T 5) P - U' '^JHC b A ^ n-S) 
30 R_F/F 4 1 (D|U:^Q«P — L"^;Pi:;f5:-5. iJi 
T. :;^:©>:'D->i7«^CLKO)iz:T*^<9«icai;^Q<oi/' 

i'a'y^m^ChK2<DiLTi}^'0^X'^ZiQ'^SF HZX 

t)x^-hm^t)^'pu< t^2i7uy^mm (2 • tc 
K) ^xti^n^t. xttx^-hmnt^iLT^^-DXA^ 

>b'A(D^m'i'Oyi;CLK2<DiLTf)^K)^X. D_F/' 
F 4 2(Dm:^Q*^e)©ffi^SP i n 1 SrA^ l^'^JKC-T 

^. D_F/F4 3^i:^)li7D■;/i/^i^CLK2*V^'f 

■5. C<Dai;0Q7i^^tt. {f^SPinlCDiL±;i^f31rA-l' 
rkiz^mi^ayi;mncLK2tV\^U 

;^«B«ra«lilLfcm^SP*, X^'-hffi^^liSlHlKT* 
* R_F / F 4 3 X 3' - h t LT3R:3^|n] -> 7 h 
UvX^' 1 4lC#x5o 

[0 0 2 9] lgg<DD_F/F 2 0 1<7)A;^DJC:7.3' 

50 ±*«0l::l^»8LT->7hU;i*i^. ^^(DmijmnD 
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1, D2, -, D3 8, D3 9, H A 0 ifiWAm'di^ 
Sfc3 8©S<Dm:^;D 3 8tt, D_F/F 4 4«A;'3D 

8S1 2|*1®D_F/F 4 2TiiS P in 2 i LT^^tl^ 

[0 0 3 0] 04*5.1:1/0 5 tt, SS^ft^ S E L (C J;o 

^\^^tmt}\Z^mV, SP_I/OA*-y37r 1 1, 15 
[0 0 3 1] men. IS^OH^'f A*l 6^;^Jxy-H 

^S^S P 1 irS^S P 2 t*tjggg$n^o ^CDJ:51C 

[0 0 3 2] 0 7(i. )K:d^[^->-7 hi^vx^? 1 6T^::^ 

13«, AND<:r-htOR-!r-ht^ffi*^t>-&;t-t 
l^i/^J'S 0 1~3 4 l:feJ:atANDy-K3 5 0, 3 5 
l^-^tS. S-tr^i7:$'3 0 1~3 4 ItCtt, ANOy— 
h3 5 0, 3 5 1 i|S|tt^cC2 A;'7»ANDy- h*nffi 
^Sn^. aSift^SELli. -ffi«2A:^ANDy- 30 

T, y-h^ON/OFF^-tt^o •fel/i7i$'3 0 2~3 

3 9 it. m^<DD_F/F 2 0 1 ~D_F/F 2 3 8 © 

/F 2 0 2~-2 3 9(DA;'3D{C^X.-5o ±.1-^^30 
1, 3 4 0«, SS?fi^SEL*VN-f U/>^;K7)t#:^7. 
'y-HA:^;:fea:CXD_F/F 2 3 9©m:^Q, D-l^-^ 
;KDt^D_F/F 2 0 2 ®aj;^iQi5 j:D^";^JXy- KA 
tl^'ttl'enm^LX. D_F/F 2 0 1, 2 4 0<OA 4o 
;0D(C-en-?-*n^A-5. ■tl/i7^3 4 1tt. D_F/F 
2 3 9*fcttD_F/F 2 0 2<DA:^lDt, D_F/F 

4 4CDA;'7Dt©W^. mUK^SELiDU^MZftsC 

[0 0 3 3] 0 8i5j;C/0 9«. *^?g»SIS6cDtecD}g 

\Z. D_F/F 2 3■9©B^[Sy^-■7k••;/ h-ro<Dai:/3flJ 
D_F/F 2 4 0<DM*A^e>«A-7f v KOtB:^ so 
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mS<DOR^'-hA5<D{^t)V)\ZZXtll<iA-^'D 
':r-h4 6^fflVi. D_F/F 2 3 9©Htr^43<l:O^D_ 
F/F 2 4 0<:DW¥<DA-7t*-:/ hcDA:^lliJroiraailS: 

iicDJg#jrj;ntf> miaiCD«k5;^j:D_F/F4 4$fflli 

[0 0 3 4] 01 0«, *^0JCD*]5gco$ eiCfdKOJg^ 
tLT. ^jl(n]8&tc'J-b:-y h1Stl*<i;l-5SPftiJiaillIS& 
(D^fiK^^fo 01 1«. 't(DW}i^^^-to OR^-h 

5 0©tB:^«>5i±*50Tl!lf^-r-5R_F/F 5 1 S 

em;bQB*^A:^jD(ci*«i$nT, i/2(D'^mWi^-^ 

-;WS.S.S.;i4x-5-R— F-/^F-5-2-*S-l>JJ-#.;$4a-5.-^ 
/F 5 2*thiJ^f$nT. ^f]Qi)V\^ V-^MZlS.^ 
t. R_F/F 5 1 *t^lhf ^. 
[0 0 3 5] R_F/F54«. P -y i/^f^C L KS: 
l/2tr^)-raLTiJ'^i7 0y^:7CK2Sr%4-rS„ D_ 
F/F5 5«, '^m^Uyi;m^CK2(D\Lrmn\zm 
mhXTs^- hm^S P:^^'D-l/^;i/T$)'5;ii:^^m 

XSPD^^^-rS. R_F/F5 6«, T.d'—V/VV 

XSVY)<D\Lrifiy)X\!^-flQtii/\'^ V^)VhtiK). AN 
oy-h 5 7 ^ift-LT^rUy ^mnCLK^W.:^\ti\iyy 

'J7.^ss\i. mi(omM.<r>m^<Diio\zAQ^^. afe 

[0 0 3 6] :i7D>y^{l^CLK{C«. «i!iON©SA 

m.mzVf^±.mmi)mnibn. z(Dmzn^%mm^ 3*^ 

6 1, 'f>A*-^6 2, 6 3. ^iKQ A^^Uny^y 

b^^hjxm&^n. p^m^uyi;mmcK^^ 

^TS. rtSB^'P-yi/ffi^ I CK«, A*y77 6 6*^e. 
ai:^Sn^o R_F/'F5 1tt. rtaSi'P-y^^fi^ I C 
K<& 1/2 tC^i-j^L, •^(DttJ;'J 1 Q«5iT;5^'OTR_F 
/F 5 2©tiS;^2Q*Hi•p/t^A-f U^;i't^t-5t. 
^[5I8S:feJ;tXR_F/F 5 4 0«!]W{k«^7TS, il© 
4^ctlT#:itffl Pp1*^**I 7 b . i;ayi;m^CLK ^ 

ntiit. ^m^ ay -i^imcKzijm^c^Mmm^xm 

[0037] 012 n >y'yD-c<DiEmmE.timm. 
^xmizmixxiL±ii^^zt^mm-r^n'y-:ty^)-t 
y hm^com^^ffi-r. mmm&vcctziyy'y-trct 

(OmiZlit, 012 (1) IrtiP c hWMOS h7>v7. 
^7 1, 012 (2) T«Str[R*^-en^tXgl^Sn 
■5. >A'-3'7 2*:ft-LTffi^ACLi: 

[0038] 013 tt, 012 (1) (OKjf^ Sr^f . M 
m^E-VcclZitrnVX. SmmSEACLBJi, jgnT3i 
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^)vtuh^)'\^y\'mmtts.^, HI 2 (2) hmwi. 
[0 0 3 9] vx±.<r>^^w)-^vvmm^^xx\^^^<ri 

mm^(DJiy^-i^<Dm^'h^mtu-ox. m^&iizm: 

[.O-O-4-O-]-0J-54J,_*Sgig®*S£cD.$-&.lC,te«,JgS 

mzit. m-(D»mm^^fi^Lxmm^'^m-r^o 

[0 0 4 1] S P_l XOAyyr 1 1 H> hfi 

^*^'i^^sp i*>e.-^;ie)n, spumm^i 2iz^'D 

m^SE•Lfl^^^<^nXM:^mzyy hU'JX3^ 1 4CD5^ 
-^'v'^ h^lSj^SST S P 1 tS^ S P 2 tcorpiT^o 

[0 04 2] i^^SP Iffl'W^eiS^^SP 2'NC0>'7 h(0 
i#lC«. 4 0Sg(D*||©(D3aHiI©3 7®S*^^)(D 
m;^/i^'^8E-r§ A'l 6®A:^7>^-h{i^tU 

T, iffi^sP2*>e.sai;^nso -5^, ^^sp2mf}^ 

^!fl§^S P UglKOv-^ hC5t#{Ctt. l©gCD*|IS 
®3^BfI(734Sg;^)^6«l±l;'3*^'f*I^TS h'^-f A'l 6<D 

[0043] H16«, mi 5<D«^S{lJ;oT, STS 

P l:^^^A;'jX^-hfi^^A;'3b> )S^SP2*^5.m 

i/T,^ 1 4f^tc«, 4 omizt)fz-oxmmmfU^n^D 

_F/F 2 0 1~2 4 0 t. T.^'-hfi^SI^HISSS 0 
i:*«-&*n^. T.^S'-hfi^^^^mSSS Ol^tC«, D_ 
F/F 4 4t3^mm^8 1 tt^t;^n^. D_F/F 
4 K D_F/F 2 0 1~2 4 0*5j;Df3^i-^[eISS8 1 40 
<Di;Uyi7m^XijCK{Zii., i7D-yi7m^CLKdt^ 
ii(C#^en-5. R_F/F4 l©«J-tr>y hA*Ri. 
35i'j^li]?§8 KDU-fe-:/ hA;'jRt{Cfi. 'J-t y hft^ 
RESET*^^A'in^o R_F/F4 1(i, U-fe-;'h 
li^R E S E T ^ A;'3-r -5 i n ^ C L K<D 1 ^ 
m<D 2 ^(DmmX'ib^fB l ^)-J5^ D •> :^fi#C L K 2 €: 
tli;b-r^. 3^mm^8 Ht. U-t<v hfi^RESET 
^X:h^^t. i7nyi;m^CLK<Dimm(D3^<Dm 

mx-$>^^2»mi^ay^mnchK3^iiitir^. 3 

^m^^8 KDihijii. D_F/F 4 2, 44<D^Dy so 



i7Xt}CK\z^miz^z.>^n^. 

[0044] mi7\t, mi 6 W^fifeOidf^Sr^-r ^-f 
Af^^-hT*^. 'J-fe>> h^t^RESET*>*^iofc^ 

^n^t. R_F/F4 l(Daj;'3Q*3iU:3^;i[HlgS8 
l<Dm;'j«, P-U-'<;i/i/i^o R_F/F4 1li. UK 

'<;i'*3^StC^<b$-&-5 l/2<D^}-jgi!if^SrfTl'i. ^ffi 
f)^i/nyi;m^CLK(DmmTCK(D2i§<Dmi^mi^ 
ay ^m^ChK2=^m^T^o 
[0 0 4 5] 36^mm^8 '^(D^Uy^m^Cl. 

Y.(DiL}Lif'yym\zmfi(r>V^W^tLlM. ^n-y^«^ 

CLKcOilWTCKCO 1 . 5fg«ffiPB^S:^3lLfci7 0-y 

-ffl.T-C.K.CD-1 54g.©.fflfBl.^Mjii.U/c.i'-njy-i'_fiS-«.5t- 

[5]gS8 1«, ^D-yi7ffi^CLK(7)^»8TCK<D 1. 5 

'^<Dmf^w^mz};£,fi<Dv^)v^^mzmt^'^^i / 

3 IS<D^ 2 P y^m^C L K 3 S^^-T^. 

[0 0 4 6] m2^i-ili7D-;;^m^CLK3<DStT*^0 
STtCSSS^SP l(CA;'3Xi5'-h«^*^^i^;^t<i:*)3^ 
ay^mm (3 -TCK) ^j-A;^sn^t> A:'JX^- 
hft^*^*5iT*5-pT*^^.> i>:(D»;gi7a-j/i7m^CLK 

3(D5iT;0^*O^T, D_F/F4 2©m:;'3Ai?)(7)m^S 
P i n 1 SrA-f l/^;KC-r-2)o 
[0 0 4 7] D_F/F4 3ti, ^ 1 P 
CLK2;^VN-f U^}l(DriHZ^J±y hStlTffi^^QA^P 
C<Dm;^JQtt, m^SPinl©iL± 

*^DTA'n^'^;ut;5:D, 1 □ i'ff^c 

tatlQ^^iHt. i7 D -y i7 ft ^ C L KCO 1 JlW»/clt/\< 

U'^;utfi-5(i#*^*»ai^n^. s p$ijtiiHii^i 2ti, 
:*(^->7 h Wv'XiJ' 1 4 \z^x^. 

[0 0 4 8] ^:^[P]->7 hUi^X^ 1 4«isawD_ 
F/F 2 0 1 CDA;'3DiC7.:J'- hit^S P*^^A?.n^ 
t, i/tlyi7mnCl.K<D\L±i)^K)\zmmLX^m<DD 
_F/F*x7hLT, ^a«tli;»3{t^D 1~D4 0*« 
m^^Stb^la^. 3 7aaroD_F/F 2 3 7CD{±i:^D 
3 7«, D_F/F 2 3 8(DAt}D},Z^A.ibn^<Dtm 
miZ, D_F/F 4 4<DXtjT>lZh^?L^n^o 

[0 0 4 9] :i(DD_FXF 4 4(Dlh:tjQlt. ^2^m 
i7ny^mnCLK3(DiLTi)^*:)\Zm^LX. SS^SP 

2f)^<im2^m^oy^imchK3(Dimm6^, tti 
t)-^^ayi^mncLK<DmmTCK(0 3mm^ o • 
TCK) (r>mmi\-ru^)itfs.^mn^thij7.^-hm 
^tLx, ait)^^sp 2t)^<b'^m<D)^y^;-<i eizih 

iJ^n^o ^m<DVv'^Al 6rt(DS P$9!S@K1 2rt 
(DD_F/F4 2T«. 01 7JCi5ViTSP i n 2tL 
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$ tl-5 J: e) (C^ 2 i7 P C L K 3 © 1 ^ 

CO 0 5 0] 6[^CDS 2 

LrzA^-:>X. D_F/F 2 4 0 COUi^'jD 4 0 
?l#S^t^iTiIffifj:<«igg® H^-f A' 1 6 Pl(DM:^(tii^y 
VVi>7s^ 1 4|^(D^lgS<DD_F/F 2 0 1 Ofli* 
D 1 *^*ttl;^)$n-5>. 
[0 0 5 1] 01 8tt, ^l^^l^v^ hl/v'T,:?' 1 4CDn 

s p 2 e> fi^ 5: m :/3-r ^ «)S;<75iijf^ $r ^7 A 5^ 

ngBtr©.D=.F-/F ©tb^SratAXZ^'- h fa ^.S:,m,:t> 
TSei^ti, 01 5*5<tD^01 6©«fi£t|Blfi|-eiBD. 
HI 6lC*^n^7.^-h^i^«^IlISS8 OWS^i-JllHl 

^'p.y^ft^CLKt, 'J-fe>y hft^RESET 

t$:A;'3bT, ^>n-y/7m^(Dl/n^J-Jlli!)f^^fTt.^ 
jl^A^i' n y ^fS^C L KOTJ^fflT C K<75 n jg©^ 2 » 

VVi>7.9 1 4©«*IIS!di5,n©HS©D_F/FOm;^3 

[0 0 5 2] U-b-y hli^RESET^t. R_F/F4 
1 <i:niJ-JilElgSi{c4A^>ns<i:. R_F/F4 1«, 

l\ jg^A^'i7n-y^{t^CLK(73)l^TCK<D2{Sro^ 

frl^ ^W*ti7D.;,^<t#CLK«Jl«TCK©nf&(iD 

m 2 D -y ffl^ C L K n *5!*-r -5 , 

[0 0 5 3] A;^X^-hfi^*^i!^/j:<i:t)ni7D>vi' 
raw (n • TCK) ^J-A:^Sn«.i:, xti7.^-hmn 

ST^^O^T-. D_F/F4 2C0m:^Q*^'E)CDfS^SP 
i n 1 SrA'f U'^jUC-r-S. D_F/F4 3tt, ^ 1 ^J- 

p*^*#ai$n-g). -r;^t*5-^. d_f/f4 3«. a;i.x 

[0 0 5 4] JR^lpJv^hUv;^^' 1 4<Dli&BK)D_ 

F/F 2 0 1 (DXtlDlZT.^— hm^SFi)^^^^n^ 
t, i7P>yi7m^CLK®5i±35iOtCl^fflLT. 

D_F/F*t->7 hsnx. #a<Dai:^m^D i~d4 

0*i)e;*C*mSn-5. ^fc (4 0-n) gB©D_F/ 

FotB;'3«. ;>:g<0D_F/F<0A;'3Dlc#Ae>n^«) 

il^StlC. D_F/F 4 4©A:^jDlC=b-^A^)n^. 
[0 0 5 5] :i<DD_F/'F 4 4 (Dtht) Qii. m2»m 
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2A^iW.2^mi'oyi'isncLKn(Dimm^ (n • 
TCK) (Dm%v\-(\y^)itfj.^m^^iiiti7.^-hm 
mivx. m;^^^sp 2*^e,^^<Dh*7<A'i etcin 
:^-r-5. «igt<z)H7'f A*i 6rt®sp$lJ^a^llI^sl 21*1© 

D_F/F4 2T'(4, 0 1 8 « S P i n 2 (C^$n-g> J; 

3\z. f^2^m^uyi;m^cLKn<Dlmm^Ay^^ 

[0 0 5 6] ^S^<DK7-f A'l 6l^(^)SP^^W|5|gSl 2 

{CA;^^nfcm;^7>^-h-fa^«, ni'P-yi'lfffl^i- 

10 (n-TCK) (Dmmm^^t^&^Tzst,. ^uy^m^ 
c-Lv.(r>m^Witi^'&<ti.-ox%. m^\zW\m<D^-( 

y-eje^-r-5;:i:*^T-#-5. LfcA^oT. D_F/F2 
4 0C7)|±1;'3D4 0{C?l#^liT, ilM7i<^8Ero K^-T 
A'l Qn<Dm}5^'yy hVV^Ts^ I 4i*3<Dmiaa«D 

_F.// F_2„0 1 ® D-1-ditli* $ n-5, 

[0 0 5 7] 0 1 9 e, *5§?^©llifi® 3 e, HffiWJgffi 

^^■riisiwf=£«fiK^^-r-/p-7i'EiT*^. mitm 

f-S. S P_I /OA'>y7T 1 1 A;'3X5'-h«^ 

20 Ti^iS^S P 1 *^^.-^Af>n> S P$iJffll|ElS§l 2tC<i;-:5 

fi^SEL*t^AenT^;&l^->7 l 4®x 

-^'v^ h*i6]<&)^HFs p 1 tm=^sF 2 t<Dmxmy) 

[0 0 5 8] iS^SP 1 ffliJA^e^^S P 2'\cr)->7 h« 
t^tCtt. 4 OSacDfti^a© IgmlCOS 9gg*^e)« 

tb:^*^«i^-r«.h*^'f A'l 6roA;^X5'-h«^iL 
T, jffi^S P 2*^e>j^{i5$n%. —:f3. J«^SP2<Bil*^ 
e.^^SP ifiiJ'scD->7 hroi^jcti. iaSco«*lig 
30 <01g:B{[O2eB*^e>©ai:^*^«i^-r-5 H^-f A*l 6© 
AAX^'-hm^.hLT^ j^^^SP l*^?.9H±iSn?). 
[0059] 020 01 9cD«^tCj:c.T. i^TS 
P l*^e.A;^7>^'-h«^$:A;'3L. SS^SP 23&^e)Jli 

:h7.^- hm^^m\h-t^M'^<Dmmit\^rz^m.mi^m 
^Tn-t^xh^o fiii, m2 tmU(Dmmizi,t. m—<D 

[0 0 6 0] S P$IJP|518&1 2«, D_F/F2 0 0^ 
^^T^fi^$nS. D_F/F 2 0 014. XijXd^-h 

mm^xtiDiz^xi^n. i;ayi;mncL Kti^^ p y 

40 i; Xtl C KlZ^ ?iiE> F)_FXF 2 0 Oit. tatlQ 

hfi^S P 0 1 ^«*(n]->7 h I^vX^ 1 4 

tcm:^-r-5. 02 itt, 0 2 oa)«ifiE©i()fp$^-r. a 

ijT.i'-hmntLx, s p 1 iifi^*^#;i^n^ 

D_F/F2 0 0«m;OSPO l««^0©i:7p.;/i7 

[0 0 6 1] Ml5f!^yy hU'y>7,^ 1 4(DD_F/F 2 
0 l©A;'3DlCX^-h«#SP*^#Ae.n-5<i:, i7P 

50 FS->7 M.-^*«^>. &g(Dtli*{i^D 1~D4 0*tIB 
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IS 



'^M'^-^tl^, ^fz. 3 9Sa(DD_F/F 2 3 9®ai 

[0 0 6 2] U^mS\Z^-^n^J:v\Z. ^:&l*0->7h 
Uz^T.^ I 4<D4 OSg(DD_F/F 2 4 OOtB^'jQ?: 

^jS§*J5:t'<Dl^H»rJ;i9, H^-f A* 1 6 rtT 

«> x3'-hfi^sP2CjSJ^;i£S0*^'^i:^o 

[0 0 6 3] *II;^©J^MT«, ^:tr[6]->>' h 
_l_4.(D»MSJ:.D-l.©«[r.®.3_9.aa.ra.ai.;f3.Q,S:.tiS.*.3L.5 

Al 6®A;^^*^SB^cD?f ja^iTii'Wl^HlCctoT 

[0 0 6 4] iCDfcJi, ^J>;:j:< a:feD_F/F 2 4 0© 
ai:dD4 0©Sr±*iDMf.'*CtC*5l.iT, ^^©H^-fAl 
6(CX37-hfi^SP 2«fi:±*?D. D_F/F240 
«l±i:^COVLT*^'OB#*tc43liT, ^^«h'7-f/^~l 61*1 
(DM:^ifi]i^y hUi^T.:^ 1 4®||ia@©tB:0D 1 n e 

tt)mm\ziL±t)^^o cin{cj:oT, mmmmr^]^ 

^-r/^lCiDt^T. ±<*:<£rl'O(0->7 KUi^X:$'tbTKi 

[0 0 6 5] ^*3, mrnvtc^mti^ K)\z^^ 7. ^-h so 
m^sp2(7>a]^«, i7Dyi7m^cLKtx5'-hfs 

^SF 2 t<Dmnmmz^-DT^^^o -rut>-^. i^u 
yi^mncLK:f)mmit^n^t, x^-hm^sP2 

(DmmHiz^Kti^o )R;^(pje>7 KU'v'X^ 1 4(D*«I 
T. K^-f A*l 6 lcm;'j-r ^1^jStC*5liT> ^ffi 

hd^ S P 2 roilMTS^i; p i7{i^C L 1 jgffi 

9 1 4<0«*iej:D 2gB£t±M©{ii;t»Q*fflliTtii:^ 

A'l 6 {cm:^-rs#ifiK*«s 

[0 0 6 6] 



A:'3§a^gS*|cDr?)S§»7^j; <!: ic J; o 

[0 0 6 7] sfc2^^Bjica:n«, jaE^9cJ$«E$nsis^ 

^ ffl t ^ T ^ #: t L T # a ^ * r ^ V 7 h U V 7. 
[0 0 6 8] ai:f3xa'-hfi# 

[0 0 6 9] S;t*5g?^{cJ:n«. m;^X37-h{t^ 
n {nit3&.±<Dmm »Jf [m?Si:D 7 U 7^7 P 

yhl^'JT.^ J: 0 n ©W® *^ e. <d 

tii^OtCJ&UT, ^ n i7m^©if ffi;5infS$n^cffiWA 

(D^m^i^y h Ui?7.^(DiE'^:/3.Wji¥^^mznt>^^ 

:itA^x^^o 

[0 0 7 0] ^rz:^mmiZi:tHi. ^®^C->7 hUvX 
^<Dib{t(cii^LfcA;uxi|>iic$ilffli-r^7> 3?- h a;1/X 
$iJffillHlSStCj;-5T, A;^J7.:$'-hm^/6^*$iJffll$n^O 
T% 37 P -7 i'^t^«ilffil-ltt!{LT3fe^i-tcSlVN-;U7.iti 
A;^X3'-h«^Sr-^xT. mmtiWi^^ffi:>'&^^t 

[0 0 7 1 ] Sfc*^?l!tC=tn«. #S^->7hU'>'X 

^iti^y h^mf)^^m^^^um:^f^^x&^<DX\ m 

ailISS€rll^-r-5«^OieiSA3'->WK^*«#mt^i 

[0 0 7 2] ^rc^mMlZj^tH-£. ^Wi^=yyVVi>7. 
^(D^mt)^'i(Dlht)iZj:ir)X. ?«SS^*^(DKl!)S:fT 

T. ^mmt£MW^^-yxm^mmm^frvctt)^x' 

[0 0 7 3] Sfc*%?q(CJ:tl«, X^'-hffi^^^HI 

^\zmm-r^^uy^{mn<Dimm<i:K>h&^^mm\t, 
i7uyi;m^^^m\^x%^L. ^oi^mm^^mmwL 
xm\zmmt-t^mn{tmm^'^i^ti^<nx, m^mo) 
mmm^^mmmmhtci^mmm^izisi^^x. mm^zm 
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•5, 

[0 0 7 4} ^tzi^^mziitoii. mm{mmz\t.n% 

[0 0 7 5] *fc*^BJ!lrJ;n«, ^Dffi{l:lfiIS&«a>x 

mt^SJo.z..t.ii%-2%^. ..... 

[0 2] 01<D«|figTv7h*l^i]*-;&|6HCS*?bfe« 
[0 3] 0 2(Di^fig©»)f^^:^-r3''f A^Y-hTfe 

S W^fiK ^ D ^7 0 T ^ ^ o 

[0 5] 0i(^IISgcD^^Tftii:^r6]^SS?b;/t«^oi^ 
aW«fi£S*t-r a i7 0T-*-2>, 
[06] 01 (9||]!fg(9^Sg(i J;-S>ft«liIi%&ffilSc@i^i^ 

«ig-r-5«^®mMW«fi!(;^^t-7*p V ^ 0T$)^, 
[0 7] 0 1 (7)^ig©j^s8(cM^6-r-i>ttmwiifi&?£*-r 

[0 8 ] *^l^«^S6roft&«jgffi®«^W1llfiK*^-r^ 

[0 9] *»§q©^ig©$?,icffi©j^ffi©«mw«fie^ 
^«W/i«^lHlilS0T-fe s . 

[010] :^mmmm<D-s ibizmoimmtvx. 
-f t (73 i* © ti fiK ^ ^ -r 51 « w /cC m a 0 ss 0 T ^ ^ . 
[011] 01 o<D#iM«jgffi®iijf^^*"r^-f 

[012] *^HJ©llig©$ 6lCteK»P^tCJ;5A°7- 
:^>'J-fe-y hcDfc«6W«*S;^^-r#tt«J7it«»lsl8S0T- 

[013] 01 2(D^J6©J^liWl(|f^€:^-r^7 7Tfe 

[014] *5§§g«^igo#PilcDiiE^Sg|ii#{c«]ffifb 



(10) 

€: It 5 ^ ^-r ffifflS{b U fc y P V ^ 0 T- ^ o 

[015] *^Hj«^M©ffi«jg«i<^>ffiiiis{bbfc^aw 
[016] 015 (om^^T'^y h;&j6i^-:&[6»csj?u 

[017] 01 6©«fife©i!l{'^^^T3''f Af^-\'-hT 
[01 8] )«;&|S]->-7hV'v?X^l 4 0**ia®n (n 

[019] *^BJ©lSS£(Z)te®Jga8^^TMiaW;^tm)s* 
[02 0] 019 cDlSfiS;T'>':7 h:^[^$:-;^(^i](CiiJ?L- 

;fc«^<Dif«w/<tm«)«^€:^t-:/p -7 ^0-e*^. 

_ .[0 2 1] m2SiJDM^(DM<f^'^yh-t.9.dJ^±y-VV: 

[02 2] tie3l5ft«(7)iiiilWi^fi£Sr*-r^P-7i'0T-fe 

[02 3] )R:*|6]^4©i^^s;5:a^5■s^?^■ri)fe^?)^c, ® 

20 D§{kUTm^W^fiS;*S^-ryp-;/i'0T^^„ 

[024] 022 ®««W/<t«^W«lfi£^*t-:/p 0 
0-e$)^, 

[02 5] 0 2 4©<f*«©»f^*^-r^-f A5^^-N-e 

[02 6] ^^^mz^^mmm^^'grmz.mmwMt 
[??^«iiB^] 

11,15 S P_I /0/\'>y7T 
30 12 SPSHWlHlgS 
13 -fel^i/^lHlSS 
14, 5 8 Wn^^iy-yWi^T.^ 
16 h'^-f/N' 

4 1, 4 3, 5 1, 5 2. 54, 5 6 R_F/F 
4 2, 4 4, 5 5 D_F/F 
4 5 NOR f— V 

4 6 NANOy-h 

5 0 OR'^*-h 
5 3 rtaB^Ugg 

40 6 5 a>x>-y- 

8 0 hft^fg^HIJS 

8 1 2,^wm^ 

2 0 1 ~2 4 0 D_F/F 

3 0 1 ~3 4 1 -feU^^ 
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